Complementary and alternative medicine (CAM) is a growing form of self-care and is related to other healthy behaviors. This study examines the relationship between CAM use and diabetes self-management. A survey of rural older African American, Native American, and White adults with diabetes was conducted. Data were collected on diabetes self-management domains and general and diabetes-specific CAM use. Some associations were observed, particularly for CAM use and following a healthy eating plan. CAM is part of the health maintenance strategy of rural older adults with diabetes. Further research should examine the health trajectory associated with CAM use in this population.
Participant Recruitment and Selection
The ELDER Study recruited a random sample of community-dwelling older adults with diabetes, stratified by gender and ethnicity (African Americans, Native Americans, and Whites). The sampling frame was Medicare claims records. Inclusion criteria were residence in the two study counties and at least two outpatient claims for diabetes (International Classification of Diseases, ninth edition 250) in 1998 to 2000. The study began in 2001, with recruitment of participants conducted from May to October 2002. An interviewer contacted each participant to confirm diabetes status and ethnicity and to assess eligibility (resident of study counties, age ≥65, English speaking, physically and mentally able to participate in survey) and willingness to participate in the study.
Sampling and recruitment have been described previously . The final sample included 701 individuals. The overall response rate for eligible participants was 89% (701/787). A total of 679 participants were used for this analysis. Three participants who did not fit the ethnic categories were excluded, and the remainder were excluded because of missing data.
Study Measures
Face-to-face interviews were conducted by local, trained interviewers. Participation in the study involved a 1.5-hour interview. Interview data were recorded on paper forms, with data entered into EpiInfo (version 6.0; CDC, Atlanta, GA). The survey instrument included well-established standardized scales as well as items developed and pilot tested by the investigators. The interview assessed concepts reflecting lifestyle behaviors, medication use, physical and mental health, and descriptions of social support and access to health care.
Predictor Variable
Although data were collected on the use of 64 CAM therapies, the number of participants using any specific therapy was often small. Therefore, we constructed dichotomous measures indicating whether participants used at least one therapy in each of seven major CAM categories in the past year for (a) general use and (b) diabetes care . The seven major CAM categories include (a) food home remedies, (b) other home remedies, (c) vitamins or minerals, (d) herbs, (e) popular manufactured products, (f) CAM therapies, and (g) CAM practitioners. Categories were constructed to include therapies with similar behavioral and cognitive features, that is, the use of foods based on folk knowledge, the use of therapies that required learning or training, and the use of practitioners that required payment. For the regression models, five (food home remedy, other home remedy, vitamins/minerals, herbs, popular manufactured products) of the seven CAM categories were combined into one measure of consumed CAM products.
Outcome Variables
Five domains of diabetes self-management were considered as outcome measures. Each of these measures was drawn from the Summary of Diabetes Self-Care Activities (SDSCA) Scale (Toobert, Hampson, & Glasgow, 2000) . The SDSCA is a well-validated instrument of assessing frequency of diabetes self-management behavior. The instrument consists of 11 items assessing the major domains of diabetes self-management. Respondents answer each item with a frequency-based response set representing the number of days in the past 7 days (0-7) that they participated in the particular self-management activity. Responses to the following questions were considered: (a) physical activity, "On how many of the last 7 days did you participate in at least 30 minutes of physical activity?" (persons who reported having exercised less than once per week on average in the past year were classified as 0 days of exercise); (b) blood glucose self-monitoring, "On how many of the last 7 days did you test your blood sugar?"; (c) foot care, "On how many of the last 7 days did you check your feet?"; (d) diet, "On how many of the last 7 days did you follow a healthful eating plan?"; (d) medication adherence, "On how many of the last 7 days did you take your recommended insulin injections?"; and (e) "On how many of the last 7 days did you take your recommended number of diabetes pills?" For persons using both insulin and oral agents, we used the response to the insulin question. For those on neither medication, we indicated those persons as being in full compliance (i.e., 7 days).
The self-management outcomes were dichotomized to reflect to some extent the distribution of responses by participants and to reflect compliance with current medical recommendations. For physical activity, self-monitoring blood glucose, foot care, and diet adherence, recommendations vary but can be performed with some benefit on some days in a week (e.g., current physical activity recommendations are at least 3 days per week). These outcomes were dichotomized as 0 days versus >0 days. Daily use of diabetes medications reflects full compliance, and thus this outcome was dichotomized as <7 days versus 7 days.
Model Covariates
Demographic variables considered include ethnicity (African American, Native American, and White), gender, age (continuous), marital status (married, not married), living arrangements (living alone, living with others and unmarried, living with others and married), level of formal education (<high school, high school degree, some college), poverty status (receiving Medicaid, not receiving Medicaid and annual income <$25,000, and not receiving Medicaid and annual income ≥$25,000). Health-related variables considered include self-rated health (excellent, very good, good versus fair or poor), body mass index (continuous), diabetes duration (continuous), hemoglobin A1c (continuous), diabetes medication (none, oral agents only, insulin with or without oral agents), number of prescription medications, and number of chronic conditions (>5 or ≤5). Quality of life was assessed using the physical and mental score subscale of the Short Form-12 (SF-12; Ware, Kosinski, & Keller, 1996 , 1998 . Higher scores for this measure indicate higher physical and mental functioning. The number of prescription medications was tallied. The number of long-term health conditions was the total number of conditions reported in response to questions about 11 specific conditions and to an open-ended question asking if the patients had any other long-term health condition. Diabetes was not counted as a condition.
Statistical Analysis
Data were analyzed using SAS Statistical Software (version 8.02; SAS Institute, Inc., Cary, NC). Demographic and health characteristics were summarized using counts and percentages or means and standard deviations (Table 1) . Bivariate associations between categories of general CAM use (Table 2) and diabetes-related CAM use (Table 3) and domains of diabetes self-management were evaluated for statistical significance using chisquare. Fisher's exact test was used when necessary because of low expected cell counts.
Multiple logistic regression models were used to evaluate the independent associations between general and diabetes-specific CAM use and each dichotomous self-management outcome adjusting for gender, ethnicity, education, living arrangement, poverty status, selfrated health, SF-12 physical and mental component score, number of chronic conditions, and number of prescription medications. For each outcome, a Gender × Ethnicity interaction term was evaluated in the model with all other covariates. If this term was statistically significant (p < .05), then it was retained in the model. If the interaction was not significant, then it was dropped from the model. Logistic regression results for the three categories of general and diabetes-specific CAM use (after adjusting for all model covariates) were presented as estimated odds ratios and corresponding 95% confidence intervals for each outcome. Table 1 shows the demographic and health characteristics of the sample. By design, the sample was approximately equally distributed among the three ethnic groups and among men and women. About two thirds of the sample had less than a high school education, and about 80% were either receiving Medicaid or had incomes less than $25,000/year. Less than half reported their health as excellent, very good, or good, reflective of the higher levels of chronic health conditions and use of prescription medications. The mean body mass index was near the level considered as obese. Table 2 displays bivariate associations between general CAM use and domains of diabetes self-management. For general CAM use, following a healthy eating plan was positively associated with use of vitamins/minerals (40.0% vs. 27.0%, p < .001), herbs (50.0% vs. 32.5%, p < .05), popular manufactured products (51.3% vs. 32.7%, p < .05), and CAM 50.5 ± 10.80
RESULTS
Note. ELDER = Evaluating Long-term Diabetes Self-management among Elder Rural Adults; GED = general equivalency diploma; PCS = physical score subscale; MCS = mental score subscale. Table 3 shows associations for CAM use specific for diabetes treatment. Following a healthy eating plan was positively associated with use of other home remedies (47.8% vs. 32.1%, p < .01), popular manufactured products (71.4% vs. 33.3%, p < .05), CAM therapies (58.8% vs. 32.8%, p < .05), and CAM practitioners (80.0% vs. 33.3%, p < .05). Selfmonitoring blood glucose was positively associated with the use of food home remedies (90.0% vs. 74.2%, p < .01) and vitamins/minerals (91.3% vs. 75.0%, p < .05). Foot inspection was positively associated with use of food home remedies (92.4% vs. 75.3%, p < .001), other home remedies (87.1% vs. 76.3%, p < .05), and vitamins/minerals (91.1% vs. 76.4%, p < .05). Medication adherence was positively associated with use of vitamins/ minerals (100% vs. 91.9%, p < .05). There was no association observed between physical activity and any form of CAM use, either for general or diabetes-specific treatment. Table 4 shows the results of logistic regression between CAM for general and diabetesspecific use and three of the five categories of diabetes self-management. Consuming CAM products for diabetes-related care was associated with foot inspection (odds ratio [OR] = 2.4, 95% confidence interval [CI] = 1.4-4.2). All categories of CAM use, with the exception of CAM practitioners for general use, were associated with following a healthful eating plan. For CAM products consumed for general use, the OR was 1.8 (95% CI = 1.1-3.1), whereas the OR for use of CAM therapies was 2.0 (95% CI = 1.1-3.5). For diabetes-related use, the ORs were consumed, 1.8 (95% CI = 1.2-2.7); therapies, 2.9 (95% CI 1.0-8.2); and practitioners, 9.6 (95% CI = 1.9-48.3). None of the CAM categories were associated with medication adherence.
CONCLUSIONS
Diabetes is a common chronic health condition among older adults that requires, in addition to medical management, extensive effort on the part of the person with diabetes to successfully manage the condition to avoid its deadly complications. Understanding the factors that influence or are related to diabetes self-management behaviors is critical to addressing the specific needs of diabetes patients. CAM use is one form of self-care that may be related to diabetes self-management behaviors. Previous studies have shown that persons with diabetes are more likely to use CAM than their counterparts without diabetes are (Bell et al., in press; Egede, Ye, Zheng, & Silverstein, 2002) . However, to date, there is limited understanding of the relationship between CAM use and diabetes self-management behaviors.
In the present study, some domains of diabetes self-management were positively related to general and diabetes-related CAM use. The most consistent association was observed for CAM use and following a healthful eating plan. Previous studies have shown that CAM use is associated with preventive health behaviors and may be part of a broader lifestyle (Astin, 1998) . For example, Robinson and colleagues (2002) showed that participants at a health fair who used herbs or supplements were 1.5 times more likely to eat a low-fat diet compared to nonusers. Similarly, Gray and colleagues (2002) observed that members of a Minnesota health maintenance organization who used CAM were more likely to be regular exercisers, eat more vegetables, have a lower fat diet, and consume less alcohol. However, these associations have not been demonstrated in persons with diabetes.
The present study is unique for several reasons. First, we examined the relationship between CAM use and health behaviors specific to managing a chronic disease. This is, to our knowledge, the first study to delineate the association of CAM use and diabetes selfmanagement behaviors. Garrow and Egede (2006) , in an analysis of data from the 2002 
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Physically Self-Monitoring National Health Interview Survey, showed that CAM use was positively associated with receipt of pneumonia but not influenza vaccination and was positively associated with receipt of conventional medical care. This study did not include the diabetes-specific behaviors that are considered in the present study.
A second unique aspect of this study is the rural, multiethnic study sample. This population is at very high risk for diabetes and its complications, so it is important to fully understand factors that might influence these outcomes. Our previous work has shown differences in CAM use across ethnic groups , so these findings suggest that the underlying influences of CAM use are common across this population.
A third unique aspect of this study is the examination of the relationship between CAM use and diabetes self-management, with CAM use considered for both general use and diabetes-specific use. This represents use of CAM for both primary and secondary disease prevention. More variation was observed between self-management and diabetes-specific CAM use compared to general use. It is likely that this indicates that the diagnosis of diabetes represents an increased awareness of personal health and a need to address diabetes care through a variety of methods. Also, because there are considerable costs associated with diabetes management, it is possible that the use of CAM may reflect a need to pursue low-cost means to manage diabetes (Pagan & Pauly, 2004) . Further investigation is needed to more fully elucidate this relationship.
This study has a number of limitations that must be considered in light of the study findings. First, these data are cross-sectional, which limits the ability to attribute causality to these relationships and limits our ability to determine the health impacts of these associations. Second, these data are self-reported and may be influenced by reporting biases. Third, although the sample size for the study is large, some associations resulted in sample sizes that were too small to adequately analyze. For example, the numbers of participants using some CAM products, such as herbs and popularly manufactured projects, were low (<50), particularly for diabetes-related care (<20). Fourth, our sampling frame was limited to those residents who had two diabetes claims in the 2-year period indicated. Finally, this study may have limited generalizability, given that the sample was drawn from two rural communities in central North Carolina.
Despite these limitations, this study provides some evidence that CAM use may be associated with diabetes self-management, particularly with regard to following a healthful eating plan. Further research should address the full spectrum of CAM use among persons with diabetes, including the health trajectory of persons who use CAM to manage their diabetes and overall health. Health care professionals should also be aware of the interrelationship between CAM use and self-management among their diabetes patients. This is particularly true for factors in which there are physiologic implications, such as medication interaction with CAM therapies such as herbs. Health care providers would also benefit from understanding the motivations for their patients' using CAM and their beliefs regarding the efficacy of these therapies. Furthermore, high levels of CAM use are likely to signal a patient that is highly motivated to personally manage his or her health, so particular attention should be paid to educating and monitoring these patients.
